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 ABSTRACT


The decline of natural dune habitat on the San Francisco peninsula has resulted in efforts to restore native dune vegetation.  Restoration of native vegetation on extant substrates is complicated by persistent exotic annual seeds and elevated nutrients levels in the upper layers of the soil profile.  A set of 30 experimental planting boxes will be used to measure the effectiveness of reversing the soil profile in inhibiting the growth of exotics.  Clean sand will be layered at variable thickness on top soil received from a future restoration site.  Uniform plant assemblages will be planted in each box and data will be collected over three years to compare growth rates.  Results obtained from this study, beginning with the first year, will be directly applicable to planned dune restoration projects in the Presidio of San Francisco.

STATEMENT OF ISSUE 

Native dune habitat has been heavily impacted by urbanization on the San Francisco peninsula (U.S. Fish and Wildlife Service 2001). The areas historically dominated by dune vegetation that have not been supplanted by urban development have been invaded by exotic species (Alvarez and Cushman 1997).  The continued decline of the coastal dune scrub habitat has resulted in a concerted restoration effort in the last few years (Pickart and Sawyer 1998).  Extensive areas of historic dunes including Crissy Field, Lobos Dunes, an Fort Funston have been converted from exotic dominated plant communities, and military cultural uses to functioning dune habitat.  Continued interest in dune restoration has led to the need for substrate treatment or importation.  A variety of commercial sources of imported have been used for sand on existing restoration sites including dredge material from the San Francisco Bay.  However, importing material can be expensive and may lead to other complications such as inappropriate soil texture and toxicity.  Casual observations by management personnel indicate that exotic plant growth and productivity has varied markedly depending on the soil treatment and soil type used.  Initial efforts to invert the soil profile on a restoration site had mixed results.  An inability to quantify the success of these treatments in the field has led to the decision to test the treatments experimentally.

ACCESS TO STUDY SITES


Study sites will be easily accessible on paved public roads.
USE OF MECHANIZED AND OTHER EQUIPMENT  


Equipment used in the installation of the project will include a truck and loader for transportation of sand to the study site and hand tools for the construction of the experimental planting boxes.  Following installation not mechanized equipment will be required.

GROUND DISTURBANCE


Soil will be removed from designated restoration sites in order to fill experimental planting box.  Removed soil will be kept on site.  The area is highly disturbed currently.  Installation of planting boxes will have no significant impact on park resources.

ANIMAL WELFARE

Not Applicable

WILDERNESS “MINIMUM REQUIREMENT” PROTOCOLS
Not Applicable
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SCOPE OF STUDY

The purpose of this study is to determine the relative value of a variety of substrate treatments in the growth and development of exotic dune vegetation.

INTENDED USE OF RESULTS
The outcome of this research will provide guidance in the restoration and management of highly impacted coastal dune systems in the Presidio and Golden Gate National Recreation Area. Nothing of commercial use will be derived from this study.
OBJECTIVES

The goal of this project is to assess the effectiveness of various substrates treatments in providing a growth matrix for exotic dune vegetation.  A controlled experiment will be used to measure growth rates of native species and competition with exotic species.

DESCRIPTION OF STUDY AREA

Experimental planting boxes will installed either at the south end of  Graded Area 9 or at the Ferrel Dune site.  Both areas are located in the southwest corner of the Presidio adjacent to Battery Caufield Road.  Both areas have been designated as future restorartion sites.

PROCEDURES 


The growth of exotic dune vegetation on various substrates treatments will be measured using a controlled experimental approach. (table 1).  The first treatment will include the planting of nursery raised native dune plants exclusively.  Any exotic plants that seed in from outside of the experimental planting boxes will be removed. The second treatment will also include the planting of nursery raised native dune plants, but will include the dispersal of exotic annual seeds during the initial planting period. 

Table 1.  Treatments

	Depth of Top Soil
	Depth of Clean Sand

	50 centimeters
	0

	50 centimeters
	25 centimeters

	50 centimeters
	50 centimeters

	50 centimeters
	75 centimeters

	50 centimeters
	100 centimeters


Six planting boxes will be built for each treatment resulting in the initial construction of 30 boxes. Experimental planting boxes will be 2-meters per side, and will be 2-meter in depth. Plantings within each box will be uniform in terms of  number of individuals, species, developmental stage of each plant, and the spacing and arrangement of plantings.  Plants used for this experiment will include common exotics and native species. Planting boxes will be laid out in a grid, and treatments will assigned randomly to each box.

Study Site Treatment


The study will take place on the Presidio of San Francisco on Graded Area 9 or at the Ferrel Dune site of the Baker Beach apartments.  Prior to construction of the experimental planting boxes the areas will be cleared.  Treatment boxes will be constructed of equivalent recycled materials.  The inside surface of each box will be coated with a water repellent surface to reduce moisture loss. Experimental substrates will be brought in from offsite sources to fill planting boxes.

Growth Measurement


Data will be recorded on the growth and survival of plans in each planting box.  The location of every plant within each box will be recorded allowing the growth of each individual to be tracked.  The height (length of prominent leader), and two-dimensional cover area will be measured and recorded for each individual on a weekly basis.  Equivalent measures will be taken for all exotic individuals that germinate from seed.  In addition, a total percent cover for natives and exotics separately will  be recorded for each plant box.  Growth measurements will take place for a period of three years after which time all plant will be removed from their soil matrix, roots and stems will be separated, and all materials dried and weighed.

COLLECTIONS  


Exotic seeds will be collected in the Presidio and Golden Gate National Recreation Area  as part of the on going exotic abatement program.  

ANALYSIS  

Weekly measurements of height and cover will be entered into a database so that growth rates can be monitored throughout the experiment.  At the end of each year data will be analyzed between experimental planting boxes, and then between treatment groups using non-paired t-tests.  A similar analysis will be conducted at the end of the three year experiment period with all of the live data collected, as well as results above and below ground bio-mass.

SCHEDULE

Installation of Project




August-December 2002


Preparation of site


Building of experimental planting boxes


Installation of substrate


Planting

Monitoring and Assessment (1st season)

December 2002-November 2003

First Annual Report




December 2003

Monitoring and Assessment (2nd season)

November 2003-November 2004

Second Annual Report



December 2004

Monitoring and Assessment (3rd season)

November 2004-November 2005

Harvesting drying and Weighing


November 2005

Final Report





December 2005

BUDGET

	
	1st Year
	2nd Year
	3rd Year

	Salary 

   GS-11, USGS/BRD Ecologist. 

   GS-5, Biotech
	8,800

7,000
	4,400

3,500
	4,400

3,500

	Contract with heavy equipment operator
	1500
	0
	0

	Travel Expenses
	500
	500
	500

	   Recyled lumber 

       2,200 board feet 2x6

       750 ft 4x4

   1000 lag bolts with washers @ 

   $2 each

   Misc., paper and printing
	3,000

1,000

2,000

350
	0

0

0

300
	0

0

0

300

	5% institutional overhead for administrative support (Western Ecological Research Center)
	1,202
	410
	410

	Total
	25,252
	8,610
	8,610


PUBLICATIONS AND REPORTS


An annual report will be delivered to the Presidio Trust Natural Resources Department at the end of each sampling season.  A final report will be delivered to the Presidio Trust Natural Resources Department following the final analysis.  Results will be submitted for publication in an appropriate peer reviewed journal.

DATA AND OTHER MATERIALS

All data and results will be presented to the Presidio Trust Natural Resources Department in hard copy and on CD-ROM.  Results will also be available on the USGS Golden Gate Field Station web site www.werc.usgs.gov/gg/.
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Post Doctoral Staff Research Associate

January 2000 – January 2001.  Forest Science Division, University of California, Berkeley.
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Professional Associations

Salmonid Restoration Federation, Big River Watershed Association, Mendocino Institute, California Botanical Society, Ecological Society of America, Natural Areas Association.

References

Dr. Joe R. McBride

Professor, Department of Environmental Science Policy and Management, 145 Mulford Hall, University of California Berkeley, CA 94720, (510) 643-8074, jrm@nature.berkeley.edu.

Dr. Judd Howell

Director, USGS-Patuxent Wildlife Research Center, 12100 Beech Forest Road, Suite 4039, 

Laurel, MD 20708-4039, (301) 497-5503, judd_howell@usgs.gov
Dr. Scott Stephens

Assistant Professor, Department of Environmental Science Policy and Management, 209 Mulford Hall, University of California Berkeley, CA 94720, (510) 642-7304, stephens@nature.berkeley.edu.

Publications

Russell, William H., J. R. McBride, and K. Carnell. (in press).  Influence of environmental factors on the regeneration of hardwood species on three streams in the Sierra Nevada. Madrono.

Russell, William H. and C. Jones.  2002.  The effects of timber harvesting on the structure and composition of adjacent old-growth coast redwood forest.  Landscape Ecology 16:731-741

Russell, William H., and J. R. McBride. 2002.  Vegetation Change and Fire Hazard in the San Francisco Bay Area Open Spaces.  Pages 27-38 in:  Blonski, K.S., M.E., and T.J. Morales.  Proceedings of the California’s 2001 Wildfire Conference:  Ten Years After the East Bay Hills Fire; October 10-12, Oakland California.  Technical Report 35.01.462.  Richmond CA:  University of California Forest Products Laboratory.

Russell, William H.  2002.  Indirect effects of timber management on riparian vegetation dynamics in coast redwood and mixed conifer forests.  Page 40 in: Vaughn, H. Technical Coordinator.  Proceedings of the Twentieth Annual Salmonid Restoration Federation Conference.  February 28 – March 3, 2002.  Ukiah, California.

Russell, William H., J. R. McBride, and K. Carnell.  2001.  Feeding Damage by Black Bears (Ursus americanus) across timber harvest edges in Northern California Coast Redwood (Sequoia sempervirens) Forests (USA).  Natural Areas Journal  2:324-329

Russell, William H., and J. R. McBride. 2001.  The relative importance of fire and watercourse proximity in determining stand composition in mixed conifer riparian forests.  Forest Ecology and Management 150: 259-265.

Russell, William H., J. R. McBride, and K. Carnell. 2000. Edge Effects and the Effective Size of Old-Growth Coast Redwood Preserves.  In: Cole, David N.; McCool, Stephen F. 2000. Proceedings: Wilderness Science in a Time of Change. Proc. RMRS-P-000. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station.

Russell, William H.  2000. Ecology and Management of Coast Redwood (Sequoia sempervirens) Forests.  In:  Winslow, C., and W. H. Russell (eds.).  The Proceeding of the Conference on Restoration and Management of Coastal Redwood Forests:  Jackson State Demonstration Forest.  College of the Redwoods, Mendocino, CA.

Russell, William H., Joe R. McBride, and Rowan Rowntree. 1998.  Revegetation after four stand-replacing fires in the Lake Tahoe basin. Madrono 45(1):40-46.

McBride, Joe R., William Russell, and Sue Kloss. 1996. Impacts of human settlement on forest composition and structure.  In: Sierra Nevada Ecosystem Project: Final Report to Congress, vol.II, Assessments and Scientific Basis for Management Options.  Davis:  University of California, Centers for Water and Wildland Resources.

Russell, William, and K. V. Thimann. 1988. The second messenger in apical dominance controlled by auxin. Plant Growth Substances. Springer-Verlag.

McBride , J. R.,  William H. Russell, and R. Rowntree. (in review).  Effects of human settlement on the upper montane forests at Bear Valley, California. Urban Ecosystems. 

1
1

